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bringing a small body carrying unit positive charge up to the point; now the point may be on a conductor, and if this is so the potential at the point will be the potential of the conductor. Work has to be done to bring the unit positive charge up to any point on the conductor. This work, if we suppose the electrification of the conductor unaffected by the presence of the unit charge, will be the same whatever point of the conductor be approached, and the amount of work done measures the potential of the conductor.
35.     Relation   of  Charge  and  Potential.     The
charge on a conductor will be connected with its potential -} the potential of a conductor, however, as we have seen does not depend solely on its charge, but also on the condition of the other conductors, if there be any, in its neighbourhood: let us suppose that all other conductors near are maintained at zero potential by being connected to the earth, then there is a simple relation between the charge and potential of the one insulated conductor. For consider such a charged body; the force at any point in its field is, as we have seen, the resultant of the forces arising from its electrical charge together with the forces which arise from the induced charges on the neighbouring uninsulated bodies.
If the charge at each point of the surface of the insulated conductor be doubled, each of these induced charges will be doubled, and hence each of the various component forces will be doubled. Thus the resultant force at each point of the field is doubled; hence the work done in bringing up a unit charge to that point will be doubled, that is, the potential at each point of the field is doubled.
Hence by doubling the charge on the insulated conductor we have doubled the potential everywhere.
Thus if all other conductors in its field are at zero potential, the potential on any one insulated conductor is proportional to its charge.
36.    Capacity of a Conductor.
DEFINITION. The ratio of the charge on an insulated conductor to the potential of that conductor, when all neighbouring